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INTRODUCTION 
Forage - Beef Systems Research 
Forage Systems Research Center 
J.A. Stricker, V.E. Jacobs, G.B. Thompson, F.A. Martz, 
A.G. Matches, H.N. Wheaton, H.D. Currence, C.L. Mottesheard 
The research being carried on at the Forage Systems Re-
search Center has been planned and supervised by an interdis-
ciplinary group, including G. B. Thompson, animal husbandry; 
A. G. Matches, USDA-ARS, agronomy; V. E, Jacobs, agricultural 
economics; F. A. Martz, dairy husbandry; H. N. Wheaton, agron-
omy; H. D. Currence, agricultural engineering; and J. A. 
Stricker, Forage Systems Research Center. 
Four years of research with the spring calving herd is 
reported here, along with a preliminary report on two years 
with the fall calving herd. Also included is preliminary data 
from post weaning studies with fall calves. 
The systems variables and research design are illustrated 
on the next page. Six tester cows are present on each pasture 
during the summer phase for the spring herd and winter phase 
for the fall herd when creep feed or no creep feed is avail-
able for the calves. During the winter phase for the spring 
herd and summer phase for the fall herd, 12 tester cows are 
present. Additional put and take animals are added to balance 
the number of animals to the available forage. Animal perform-
ance measurements are taken from the tester animals only. Both 
testers and put and take are used to calculate carrying capac-
ities .. 
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Soil fertility treatments 
No nitrogen 
SYSTEMS VARIABLES 
100 lbs nitrogen/acre (40 Ib summer 60 lb winter) 
200 lbs nitrogen/acre (80 Ib summer 120 lb winter) 
Calving season 
Spring calving herd (February, March, April) 
Fall calving herd (September, October, November) 
Supplemental feed for the calves 
Creep feed (Fed to spring calves in summer - fall calves in winter) 
No creep feed 
Spring Calving Herd 
Summer pastures Winter pastures 
Rep I Rep II Rep I 
N1 N1 N1 N1 N1 Nl 
N2 N2 N2 N2 N2 
~3 N3 N3 N3 N3 
Creep No Creep Creep No Creep 
Fall Calving Herd 
Summer pastures Winter pastures 
Rep I Rep II Rep I 
N1 N1 N1 N1 N1 I 
N2 N2 N2 N2 N2 
N3 N3 N2 N3 
Rep II 
N2 
N2 
Rep II 
N1 
N2 
N3 N3 
Creep No Creep Creep No Creep 
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4 
o 
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Pastures-Spring Calving Cows 
winter Pastures-
Spring Calving Cows 
Map of research pastures 
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Spring Herd Management 
The annual cycle in the spring calving herd begins with 
the start of the winter phase when dry pregnant cows are al-
lotted to fescue-ladino clover pastures in which the spring 
growth has been mowed and baled with an Allis Chalmers Roto 
Baler and left in place. The fall regrowth is allowed to 
accumulate in the field. 
Access to bales and regrowth is limited by the use of a 
movable electric fence. Cows begin calving in early February 
and continue through March and into April. Calves are 
weighed, ear tagged and tattooed at birth. Cows and calves 
are weighed every 28 days. With the exception of salt and 
mineral mix, no supplemental feed is used. One pound of la-
dino clover seed is applied to all pastures each year to in-
sure each pasture an equal opportunity for clover. 
Around the last week of April, cows and calves are 
weighed off the winter pastures and moved to the summer pas-
tures. The 12 tester cows and calves from the winter phase 
on each nitrogen treatment are divided, and six are assigned 
to creep pasture with the same nitrogen treatment and six are 
assigned to a pasture without creep. Animals from Rep 1 win-
ter pasture go to Rep 1 summer pasture, and Rep 2 winter ani-
mals go to Rep 2 summer pastures. 
The breeding season for the spring calving herd begins 
May 1. One bull is used to breed animals in the six pastures 
in each rep. Cows are observed for signs of heat morning and 
evening. Vasectomized bulls equipped with chin ball marking 
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devices are used to aid in heat detection. When a cow is ob-
served in heat, she is hand mated to the bull. A supply of 
frozen semen from each bull is maintained should any become 
disabled or too many cows come in heat at one time. 
The breeding season lasts 80 days. Sixty to 90 days 
after the end of the breeding season, the cows are palpated. 
Open cows are replaced with bred cows at the beginning of the 
new cycle when animals are moved to the winter pastures. 
The summer pastures are subdivided into three subplots 
with an electric fence to permit rotational grazing. One 
subplot in each pasture is mowed and baled and the hay re-
moved. The hay is weighed and the yield is credited to the 
pasture, 
During the summer of 1975 forage samples were taken every 
two weeks, and hand separations were made to determine botan-
ical composition on a dry matter basis. Samples will also be 
analyzed for digestibility, protein and some minerals. 
Spring calves are weaned about November 1. At weaning 
the calves are weighed, graded, measured for shoulder height 
and given a frame score. 
Fall Herd Management 
The annual cycle for the fall herd begins about the first 
of August with dry pregnant cows on summer pastures. Calves 
are dropped beginning about the last week of August and con-
tinue through September and October, ending in early November. 
Calves are weighed, ear tagged and tattooed at birth. As in 
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the spring herd, all animals are weighed every 28 days. 
The cows and calves are weighed off the summer phase 
the second week in November. The 12 cows and calves on each 
summer nitrogen treatment are allotted to a creep and no 
creep winter pasture within the same nitrogen treatment dur-
ing the winter phase. 
The winter pastures for the fall herd are managed the 
same as the winter pastures for the spring herd. 
The breeding season for the fall herd begins on Novem-
ber 15. Cows are observed and bred the same as the spring 
calving cows. The breeding season lasts about 80 days. Cows 
are palpated 60 to 90 days after the end of the breeding sea-
son to see how many are pregnant. 
The cows and calves are weighed off the winter pastures 
the third week of April. The calves stay on the cows and no 
creep feed is provided on the summer pastures. Tester cows 
with calves remain as testers when moved to the summer phase, 
even though they may not have been bred. A sufficient number 
of bred put and take cows are placed on each summer pasture 
to replace the open cows the first weigh period after the 
calves are weaned. The open cows then become put and take 
animals and can be removed from the pasture if not needed. 
Calves are weaned the first week in July. At weaning the 
calves ar~ weighed, graded, measured for shoulder height and 
given a frame score. The calves are transported to Columbia 
and put through the whole body counter to determine the fat 
and protein composition of each animal's body. The calves 
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are returned to the Forage Systems Research Center and put 
on a l12-day post weaning phase. 
Post Weaning Phase Management 
Upon being returned to the F.S.R.C., calves are pooled 
into one group and grazed for a l12-day period. The animals 
are weighed every 28 days. The purpose of the backgrounding 
phase is to measure the carry-over effects of the three soil 
fertility levels and creep on the post weaning weight gains 
of the animals and to measure the changes that occur in the 
amount of body fat and protein during this period. 
When the l12-day period ends, cattle are again trans-
ported to Columbia and put through the whole body counter. 
Replacement heifers are returned to the F.S.R.C. The rest 
of the animals remain at Columbia and are used in other re-
search projects. 
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RESULTS -- SPRING HERD 
Calf Performance 
Birth weight, winter gain and summer gain of the no 
creep calves are illustrated in Figure 1. Creep fed calf 
data appear in Figure 2. Birth weight of the calves was not 
significantly different (P~.05) among the three nitrogen 
treatments as was the winter weight gain. The summer gain of 
the non creep fed calves on the no nitrogen pasture was 21 
Ibs. greater than the N2 and 31 Ibs. greater than the N3 
treatment. Actual weaning weight of the Nl calves was 22 Ibs. 
greater than the N2 and 44 lbs. greater than the N3 -
The weaning weights of the creep fed calves in the Nl 
treatment were 30 Ibs. heavier than the N2 treatment and only 
31 lbs. heavier than the N3 • These differences were not sig-
nificant (P~.05). However, the summer gain of the NI calves 
was significantly greater than both the N2 and N3 calves. 
The creep ration fed can be seen in Table 1. 
The creep fed calves as a group outweighed the non creep 
fed calves by 57 Ibs. The pounds of creep consumed and addi-
tional gain above the non creep fed calves, as well as the 
efficiency of converting the additional feed into additional 
gain, is shown in Table 2. 
Calves apparently substitute creep for grass and possibly 
some milk rather than make it a net addition to their diet. 
If the creep were a net add-on, the potential partial effici-
ency of converting creep feed to gain would be about 1.78:1, 
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Fig. 1. Birth wt., winter gain, summer gain, and weaning wt. of 
spring calves on fescue - ladino clover pastures without creep. 
F.S.R.C. 1972, 73, 74, & 75. 
*Numbers with the same letter are not significantly different (P ~ .05). 
Duncan's new multiple range test. 
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Fig. 2. Birth wt., winter gain, summer gain, and weaning wt. of 
spring calves on fescue - ladino clover pastures with creep. F. S.R. C. 
1972, 73, 74, & 75. -----
*Numbers with the same letter are not significantly different (P ~ .05). 
Duncan's new multiple range test. 
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Table 1 
Creep ration for calves 
Ingredient 
Whole Oats 
Corn Chop 
32% Protein Supplement 
Dry Molasses 
Table 2 
Amount in Pounds 
1,100 
600 
200 
100 
Average creep consumption, additional gain, and pounds of 
creep consumed per pound of additional gain. FSRC 1972-5 
Pounds of 
Average Creep per 
Creep Pound of 
Nitrogen Consumption Additional Additional 
Treatment In Pounds Gain Gain 
No Nitrogen 557 63.1 8.8 
100# Nitrogen 493 50.5 9.8 
200# Nitrogen 542 67 .4 8.0 
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rather than the 8.0 to 9.8 actually observed. This theoret-
ical partial feed conversion ratio is based on estimated NRC 
requirements for different rates of gain. A 331 lb. calf, 
according to NRC tables, requires only .44 lb. additional TDN 
to gain 1.98 vs, 1.65 pounds per day. This difference in re-
quirements implies that only .59 lb. of a ration would be re-
quired to supply the .44 lb. additional TDN required to in-
crease rate of gain from 1.65 to 1.98 Ibs. per day. This 
would produce a !lpartial" conversion efficiency of 1.78 Ibs. 
ration per pound of added gain. In other research actually 
observed, efficiencies ranged from 5:1 to 20:1, strongly sug-
gesting that a trade-off of creep for grass and possibly milk 
is actually taking place. 
Weaning data on the spring calves is presented in Table 
3. Adjusted 205-day weights varied only 18.4 Ibs. over the 
four-year period. Calves from the no nitrogen and creep 
treatments had significantly (P~.05) higher 205-da~ weights. 
Feeder grade of calves declined as nitrogen rate increased, 
but the differences were not significant. Creep fed calves 
had significantly (P~.05) higher feeder grades at weaning than 
did non creep fed calves. 
Cow Performance 
Perhaps more important than marginal differences in calf 
weaning weights is whether or not the cow will breed back and 
have a calf the next year. Conception percentages for the four-
year period are illustrated in Figure 3. As nitrogen rate is 
increased and no creep feed is fed, conception rates drop 
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Table 3 
Spring calves weaning data. FSRC 1972,1973,1974,1975 
0# 
100# 
200# 
No 
Adjusted Feeder 
205-Day Weight Adjusted A.D.G. Grade 
1972 435.3 1.65~b 14.1a 
1973 426.4 1.61 b 13.5 
1974 444.8 1.69a 13.3 
1975 437.5 1.77a 13.6 
Nitrogen/A 456.2 a * c 13.8 1.77d Nitrogen/A 427.6 1.64 13.6 
Nitrogen/A 424.2 1.63e 13.5 
Creep Feed 463.1b 1.82f 14.0b 
Creep Feed 408.9 1.54g 13.3 c 
* Numbers in each column with the same letter are not 
significantly different (P~.05). Duncan's new 
multiple range test. 
rapidly. The conception rates on the N3 pastures without 
creep feed were significantly (P~.05) lower than the Nl and 
N2 pastures without creep. On the creep fed pastures concep-
tion rates did not decline as nitrogen rates were increased. 
Figure 4 illustrates the winter weight loss of cows on 
the three fertility treatments, as well as the summer gain 
for a four-year period. Cow gains and losses showed the same 
trends as did calf gains, with the greatest gains and the 
least loss on the no nitrogen treatment and summer gains de-
creasing and winter losses increasing with higher nitrogen 
rates. Net gain for each nitrogen treatment for the four-year 
period was +13 Ibs" -13 Ibs. and ~38 Ibs., respectively, for 
the NI , N2 and N3 treatments. 
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Fig. 3. Conception percentages of spring calving cows grazing fescue-
ladino clover pastures. Forage Systems Research Center, Linneus, Mo. 
1972, 73, 74, & 75. 
*Columns with the same letter are not significantly different (P ~ .05). 
Duncan's new multiple range test. 
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Fig. 4. Winter weight loss and summer wt. gain of spring calving cows 
wintered on fescue - ladino clover hay and regrowth, and summer pasture. 
Forage Systems Research Center, Linneus, Mo. 1972, 73, 74, & 75. 
*Columns with the same letter are not Significantly different (P ~ .05). 
Duncan's new multiple range test. 
The improved animal performance on the no nitrogen 
treatments may be explained partially by examining the botan-
ical composition of the summer pastures for the summer of 
1975, shown in Table 4. This is consistent with samples 
taken in previous years. The presence of a legume in a fes-
cue pasture improves calf gains f reduces winter ~7eight loss 
in cows and improves summer gain and conception rates. While 
each pasture had an equal opportunity for a legume, the add-
ition of nitrogen increased the vigor of the fescue at the 
expense of the legume and tended to crowd out the legume. 
Table 4 
Botanical composition* of fescue-ladino clover pastures and 
average daily gain of spring calves during summer** of 1975. 
Nitrogen % % % Calf 
Treatment Clover Fescue Weeds IVDMD A.D.G. 
0# Nitrogen 11.3 86.7 2.0 52.42 1.79 
100# Nitrogen 1.8 95.3 2.9 50.13 1.67 
200# Nitrogen .2 96.2 3.6 53.94 1.64 
* Dry matter basis 
** Results are an average of 10 samplings over a 
5~month period. 
Other research in Missouri as well as in other states 
indicates that the severe depression of animal gains and con-
ception may be unique to fescue. The presence of a legume in 
a fescue sward supports a normal level of animal performances. 
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Research also shows that the presence of a legume in any 
cool season grass sward will improve animal performance. 
The increase in conception rates where calves are creep 
fed is somewhat baffling. One may speculate as to what is 
happening. One possibility is that creep fed calves sub-
stitute creep for grass and milk and in so doing provide 
slightly more grazing for the cows and by not taking as much 
milk reduce the drain on the animal's system. Another poss-
ibility is that the cows are able to pick up a small amount 
of feed around the creep feeder. While this would no doubt 
be very small, it could help explain a big boost in concep-
tion rates on creep pastures in a year when calves ate little 
or no creep feed. Calves eating creep feed may not be as 
hungry as non creep fed calves and, therefore, nurse less 
often. A fourth possibility is that the differences observed 
occurred purely by chance and that, in fact, no real differ-
ences exist. 
Carrying Capacity 
One of the main objectives of applying nitrogen fertil-
izer to pastures is to increase forage production. Figure 5 
illustrates the differences in carrying capacity in metabolic 
animal unit months (AUM) by nitrogen treatment and by creep 
in the summer phase and by nitrogen treatment in the winter 
phase. An AUM is defined as the amount of feed required to 
maintain an average fleshed 1,000 lb. animal for one month. 
Carrying capacity was increased by 1.8 AUMs by adding the 
first 100 lbs. of Nand bY:in additional .9 AUM. by the second 
18 
AUM 
11 r-
10 ~ 
9 ~ 
8 -
7 .... 
6 -
5 -
4 -
3 ... 
2 -
1 -
8.1 
r----
Nl = No Nitrogen 
N2 = 100# Nitrogen/Acre 
N 3 = 200# Nitrogen/Acre 
C1 = No Creep Feed 
C2 = Creep Feed 
8.4 
-
6.0e 
-
Nl N2 N3 
----------.. -------~-----.... ---------~
Summer Phase Winter Phase 
Fig. 5. Carrying capacity of fescue - ladino clover pastures in metabolic 
animal unit months spring calving cows. F .S.R.C. 1972, 73, 74, & 75. 
*Columns with the same letter are not significantly different (P ~ .05). Duncan's 
new multiple range test. 
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100 Ibs. of N in the summer phase. The addition of the first 
100 Ibs. of N to the winter pastures increased the carrying 
capacity by .9 AUM and the second 100 Ibs. increased the 
carrying capacity by an additional 1.1 AUM. Statistically 
significant (P~.05) differences were obtained for each incre-
ment of nitrogen on both summer and winter phases. Pastures 
with creep feed for the calves had a .3 AUM advantage over 
the non creep fed pastures. This difference was not signif-
icant (P~. 05) • 
One of the advantages of total systems research is an 
ability to account for animal performance and production 
within the system for 365 days a year. Table 5 shows the 
carrying capacity of the spring herd pastures in AUMs plus 
cow and calf days with additional hay fed or removed from 
the system. 
Significant differences (P~.05) were observed for each 
year of the research as well as for each nitrogen treatment 
and for creep vs. no creep. Data for cow and calf days with 
additional hay fed or removed followed a similar trend. Data 
in Table 5 were adjusted for the amount of time animals were 
on each phase (approximately 40 percent of the time was spent 
on the winter phase and 60 percent on the summer phase) and 
to 365 days per year. 
Although the seasonal· distribution of forage growth over 
the grazing season in this research has not yet been documented, 
observations indicate that under dry conditions the high nitro-
gen pastures were the first to run out of forage and the no 
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nitrogen treatments tended to hold up best under these con-
ditions. 
Table 5 
Spring calving cows--adjusted 365-day carrying capacity of 
fescue-ladino clover pastures in animal unit months, cow and 
calf days, plus added hay fed or removed. FSRC 1972-1975 
1972 
1973 
1974 
1975 
0# Nitro. 
100# Nitro. 
200# Nitro. 
Metabolic* 
Animal Unit Number of Number of 
Months (AUM)/A Cow Days/A Calf Days/A 
a** a a 6.6b 176.8b 94.7b 7.2 168.5 80.3 
c c 95.4a 8.3d 201.7d 7.9 188.3 88.8 a 
e e c 6.2 f 148.0f 73.3d 7.6 186.8 90.1 
8.7g 216.6g 106.1e 
Lbs. Hay 
Fed/A 
102.1 
-887.3 
-743.1 
-591.1 
-414.9 
-718.8 
-807.9 
Creep Feed h h 90.3 f -421.6 7.6. 185.8. 
7.4~ 181.8~ 89.3g No Cr. Feed -533.1 
~ Metabolic Animal Unit Month figures are adjusted 
for the a~mount of hay fed or removed by assuming 
900 Ibs. of hay = 1 AUM .. 
** Numbers in the same column with the same letter 
are not significantly different (P~.05). Duncan's 
new multiple range test. 
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A PRELIMINARY ECONOMIC EVALUATION OF THE SPRING 
CALVING HERD (4 years) 
Cost Per Added unit of Carrying Capacity 
When the 4-year average carrying capacities of both 
winter and summer phase pastures are pooled in proportion 
to their relative importance, the following yields in AUM's 
(" animal unit months") result: 
Treatment Per Acre Yield in AUM's 
Nl (Zero N) 6.2 
N2 (100 lb. N/A) 7.6 
N3 (200 lb. N/A) 8.7 
Thus, the first 100 lb. N (N2 vs Nl ) produced an addi-
tional 1.4 AUM's per acre. At an N-cost of 20¢/lb. (thus 
$20 per acre), this represents an N-cost per additional AUM 
of $20 7 1.4 AUM--or $14.11 per additional AUM. The total 
AUM's reguired for cows of the size in the experiment with 
an 80% calf crop was a little over 14 AUM's per cow year. 
Thus, with 20¢ N, the added N-cost per cow year of carrying 
capacity produced with the Nl treatment was 14 AUM x $14.ll/AUM 
or $198 per cow year. Additional carrying capacity produced 
with the second 100 lb. N per acre @ 20¢/lb. N cost a higher 
$18.18 per added AUM--or $255 per added cow year. 
While these costs seem rather high, a return to 10¢/lb. 
N cut them in half, and produced additional feed at an 
N-cost that would seem competitive with. today's feed cost 
levels. 
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Unfortunately, the N-cost of additional carrying capacity 
constitutes only a fraction of the total dollar-and-cents 
picture. In particular, it ignores two very important effects, 
that of (1) other "yield-associated costsll--and (2) effects 
on the animal performances of the Hwhole herd." 
•• Yield-Associated Costs. Unfortunately, the fertilizer 
cost is only part of the cost increase associated with the 
increase in carrying capacity. certain "yield-associated 
costs" vary directly with yield. When an additional .10 cow 
can be carried per acre, there is an additional interest cost 
in the money tied up in her as well as additional personal 
property tax, veterinary costs, marketing charges on her 
calf, mineral, salt, etc. If these charges total to $40 per 
additional cow and are added to the $198 N-fertilizer cost 
per added cow the total added cost per added cow then totals 
$238. 
Another lIyield-associated costll is that of harvesting 
additional hay. On a per acre basis (both winter and summer 
pastures) an additional 15 bales of hay were harvested per 
acre when the additional .10 cow was carried per acre. For 
each added cow carried on each 10 acres we thus harvested an 
additional 150 bales even though the lIaverage" hay harvested 
for ALL cows was only in the 72 to 92 range. At a 30¢ per 
bale custom rate this would have amounted to an additional 
$45 hay harvesting costs per additional cow. Added to the 
fertilizer and cow ownership cost per added cow of $238 gives 
a total added cost per added cow of $283! The above cost 
estimates are based on the first 100 lb. N/acre. For the 
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second 100 lb. N (N3 vs N2 ), the costs per added cow are 
substantially larger . 
.,. "'Whole Herd'!! Animal Performance Effects. 
If the increase in carrying capacity also affects 
the performances of ALL the cows, another crucial dimension 
is added. And, this appeared to be the case in this systems 
experiment. In the following table, the observed results of 
the 3 N-levels on non-creep fed herds is extended to a total 
estimated calf production per acre: 
Cows Conception Weaning Lb. Calf 
N-Level 2er Acre x Rate x Weight = PerLA 
Nl .42 .79 444 lb. = 147 lb. 
N2 .54 . 57 422 = 130 lb • 
N3 .68 .35 400 = 95 lb. 
Because of serious declines in conception rates and in 
weaning weights with increasing N-levels, the total production 
per acre actually declines with the higher carrying capacities. 
In particular, the low conception rates on the N-fertilized 
pastures resulted in a negative product per added cow! 
In the creep-fed herds, the conception rate differences 
were much smaller (for reasons presently not understood) and 
as a result, added cows and carrying capacity did result in 
added calf production per acre: 
Cows · Conception Weaning Lb. Calf 
N-level 2er A x Rates x Weights = Per Acre 
Nl .45 .69 499 Lb. 155 Lb. 
N2 .55 .73 469 188 
N3 .60 .73 468 205 
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In the creep-fed treatments, the additional .10 cow/acre, 
aided by a slightly higher observed conception rate (but with 
lower weaning wt. per calf) produced 188-155 lb.--or an 
additional 33 lb. of calf per acre. Or, per additional cow 
(on each 10 acres}--an additional 330 lb. of calf was pro-
duced. Even with this additional production per acre and 
ignoring the additional creep-feed fed to the additional 
calves, this 330 lb. added calf production per added cow 
appears to have come at an added N-fertilizer, cow ownership, 
and added haying cost of around $283--as estimated above. 
Thus, even neglecting the additional creep feed consumed, the 
330 added lb. would have had to have sold for nearly $86 per 
cwt. to have broken even. 
To be sure, these resul~ are still somewhat preliminary 
and not necessarily representative of what might be experienced 
on other farms with different management, cattle and soils. 
Nevertheless, they do seem to suggest that where even modest 
stands of productive legumes can be and are maintained, that 
expanding carrying capacity through N-fertilization is at least 
questionable on tall fescue sods. Yield increases of only 
Umodest U size, coupled with added "yield associated" costs 
of added cows and haying, with reduced performance on the 
flwhole herd'· at least po sible--have not appeared to be 
profitable under the spring-calving herds at this station. 
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PRELIMINARY RESULTS -- FALL HERD 
Calf Performance 
Calf birth weight and gain by phase through the end of 
the post weaning phase is illustrated in Figure 6 for non 
creep fed calves and in Figure 7 for creep fed calves. With 
the exception of birth weight on the N3 calves, the only sig-
nificant differences in the fall calves were associated with 
creep feed. 
As a group, creep fed calves outweighed non creep fed 
calves by 51 Ibs. at weaning and maintained their advantage 
through the end of the postweaning phase by outweighing the 
non creep fed calves by an average of 54 lbs. Contrasted 
with the spring calves, no significant differences (P~.05) 
were observed in weight gain or ending weight among the three 
soil fertility levels. 
Adjusted 205-day weaning weights, adjusted average daily 
gain, feeder grade, adjusted height and frame score (see 
Table 6) also show no significant differences (p~.05) among 
the nitrogen treatments. Creep fed calves, however, were 
significantly (P~.05) heavier, taller at the shoulder and 
larger framed at weaning than the non creep fed calves. 
Creep consumption by calves on the three nitrogen levels 
is shown in Table 7. Calves on the 100 lb. nitrogen rate 
consumed the most creep feed but had the lowest gain and poor-
est conversion. Calves on the 200 lb. nitrogen rate consumed 
the least, gained the most and had the most efficient conver-
sion. One explanation for these observed differences might 
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m Gain birth to ~ Gain 4/20 - 7/1 
winte r phase D Gain 1st 112 days 
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Fig. 7. Fall calves - birth wt., gain to winter phase, winter gain, gain - end of 
winter phase to weaning (Approx 4/10 - 7/1), and gain after weaning. F.S.R.C., 
Linneus, Mo. 1973-74 & 1974-75. 
*Columns with the same letter are not significantly different (P~ .05). Duncans new 
multiple range test. 
**All calves placed in one group and pastured 112 days to measure carryover effects 
of nitrogen and creep treatments. 
tCreep feed fed only during winter phase. 
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Fig. 6. Fall calves - birth wt., gainto winter phase, winter gain, gain - end of 
winter phase to weaning (Approx. 4/20 - 7/1) and gain 112 days after weaning. 
F .S.R.C., Linneus, Mo. 1973-74 & 1974-75 
*Numbers in each column with the same letter (or without a letter) are not significantly 
different (P ~ . 05). Duncan's new multiple range test. 
**All calves placed in one group and pastured 112 days to measure carryover effects of 
N treatments. 
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Table 6 
Fall calves weaning data. FSRC 1973-74 & 1974-75 
Adj. Adj. 
205-Day Feeder Adj. Frame 
Weight Adj. A.D.G. Grade Height Score 
1973-74 349.7 1.30 13.3 37.7 2.8 
1974-75 341.7 1.33 13.5 36.8 2.4 
0# Nitrogen/A 348.0 1.32 13.6 37.4 2.7 
100# Nitrogen/A 347.5 1.34 13.5 37.4 2.7 
200# Nitrogen/A 341.6 1.29 13.1 37.0 2.4 
Creep Feed** 370.8a * 1.43a 13.6 38.1a 3.1a 
No Creep Feed 328.7 1.21 13.1 36.4 2.2 
* Numbers in a column with the same letter are not 
significantly different (P~.05). Duncan's new 
multiple range test. 
** Fall calves were only creep fed during the winter 
phase from November through the end of April. 
Table 7 
Average creep consumption, additional gain, and pounds of 
creep per pound of additional gain. FSRC 1973-74--1974-75 
Pounds of 
Average Creep Per 
Creep Pound of 
Nitrogen Consumption Additional Additional 
Treatment In Pounds Gain Gain 
No Nitrogen 560 53 10.6 
100# Nitrogen 621 44 14.1 
200# Nitrogen 349 55 6.3 
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be that the N3 calves started eating creep later in the phase 
and hence tended to make some compensatory gain. During the 
ensuing years of this test, close attention will be paid to 
see if the calves on the high nitrogen are in fact able to 
utilize creep more efficiently. 
The botanical composition and digestibility of the for-
age in the summer pastures is shown in Table 8. Trends simi-
lar to those in the spring herd summer pastures are evident. 
However, the amount of clover is substantially less. Dry 
matter digestibility in these pastures increases as the a-
mount of nitrogen is increased. However, there is no corre-
sponding increase in animal performance. 
Table 8 
Botanical composition and IVDMD of fescue-ladino clover 
pastures grazed by fall calving cows. FSRC 1975 
Nitrogen % % % 
Treatment Clover Fescue Weeds IVDMD 
0# Nitrogen 3.79 96.08 .69 47.04 
100# Nitrogen 1.64 97.69 .67 47.55 
200# Nitrogen 0 99.60 .40 49.65 
* In vitro dry matter digestibility 
Cow Performance 
No significant differences (P~.05) in conception rates 
of cows in the fall herd were observed (Figure 8) by nitrogen 
treatment or by creep treatment. When nitrogen treatments are 
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N1 = No Nitrogen 
N2 = 100# Nitrogen/A 
N3 = 200# Nitrogen/A 
C1 = No Creep Feed 
C2 = Creep Feed 
79 
71 
Fig. 8. Conception percentages of fall calving cows grazing fescue - ladino 
clover pastures. Forage Systems Research Center 1973-74 & 1974-75. 
*Columns with the same letter (or without a letter) are not significantly different 
(P.:£ .05). Duncan's new multiple range test. 
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pooled the N3 treatment had the highest conception rate with 
79 percent and the N2 the least with 73 percent. Conception 
rates on the creep and no creep pastures were identical at 76 
percent. 
Carrying Capacity 
Adjusted 365-day carrying capacities of the fall herd 
pastures (Table 9) were not significantly different (PS.05) 
in the two years in question. Significant (P~.05) differences 
were observed among the nitrogen treatments with the 100 lb. 
nitrogen rate being I AUM greater than the no nitrogen treat-
ment and the 200 lb. nitrogen rate 1.5 AUM greater. 
The creep fed pasture showed less carrying capacity than 
the non creep pastures. Grazing pressures might not have been 
fine-tuned enough to pick up the added carrying capacity that 
might be expected from the additional feed available in the 
creep pastures. 
The same observation on the seasonal distribution of 
growth in the fall herd pastures can be made as was made in 
the spring herd figures. The seasonal distribution of growth 
of the no nitrogen pastures was more favorable than the 100 
lb. nitrogen rate, and especially more so than 200 lb. rate. 
Economic Implications 
Increases in carrying capacity due to nitrogen fertiliza-
tion have been somewhat smaller in the fall calving herds' 
pastures than in the spring herds' pastures. While these data 
are very preliminary (only two years), the cost per added cow 
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year of carrying capacity would be higher than for the spring 
herd. Annual performances appear to have been less seriously 
affected by nitrogen fertilization. No comprehensive economic 
assessment is offered at this time, however, because of the 
more tentative nature of the fall calving data. Upon comple-
tion of four years of research, more complete economic anal-
yses will be carried out. 
Table 9 
Fall calving cows--adjusted 365-day carrying capacity of 
fescue-ladino clover pastures in animal unit months, cow and 
calf days, plus added hay fed or removed. FSRC 1973-4,1974-5 
Metabolic* 
Animal Unit Number of Number of Lbs. Hay 
Months (AUM) /A Cow Days/A Calf Days/A Fed/A 
1973-74 5.3 a 137.0b 
a 75.5b -830.2 1974-75 5.4 139.3 108.2 -314.7 
0# 
100# 
200# 
Creep 
No Cr 
of a** c 83.2c -233.4 N 4.5b 116.7d 
of N 5.5 142.76 94.8 -588.7 
of N 6.0c 154.9 97.6 -709.2 
Feed 5.2 135.0 91.1 -533.3 
Feed 5.5 141.3 92.6 -529.3 
* Metabolic Animal Unit Month figures are adjusted 
for the amount of hay fed or removed by assuming 
900 lbs. of hay = 1 ADM. 
** Numbers in the same column with the same letter 
are not significantly different (P~.05). Duncan's 
new multiple range test. 
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POST WEANING PHASE--FALL CALVES (PRELIMINARY) 
No significant differences (p < .05) in calf weights 
were present at the beginning of the post weaning phase 
based on previous nitrogen treatment. The calves from the 
creep treatments were significantly heavier than those from 
the no creep treatments outweighing them by 38 lbs. 
Table 10 
Change in fat composition and gain of calves during the post 
weaning phase with fall calves. FSRC 1974-75 only 
Percent-
Beginning Ending age 
Previous Percent Percent Points Weight 
Treatments Body Fat Body Fat Change Gain 
0# Nitrogen 10.57 13.70a +3.13 142.00 
100# Nitrogen 10.50 12.65a ,b +2.15 119.95 
200# Nitrogen 10.57 12.45b +1.88 122.67 
No Creep Feed 9.78a * 12.32 +2.54 129.00 
Creep Feed 11.32b 13.55 +2.23 127.42 
*Numbers with different letters (or without letters) are 
not significantly different (p < .05). Duncads new multiple 
range test. 
No significant differences were observed in the percent 
of body fat of calves from the three nitrogen treatments at 
the beginning of the post-weaning phase (only one year-1975) • 
After 112 days the calves from the no nitrogen treatment had 
significantly higher percent body fat than the calves from 
the 200# nitrogen treatment. 
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Calves from the creep treatment had significantly higher 
body fat initially but after 112 days on pasture were no longer 
significantly fatter than the non-creep fed calves. 
Table 11 
Initial weight, final weight, and gain of fall calves on post 
weaning phase. F,S.R.C. 1973-74, 1974-75 
Previous Initial Final Weight 
Treatment Weight Weight Gain 
O#N - No Creep 389.-4* 514.4 125.0 
100#N - No Creep 396.0 507.2 111.2 
200#N - No Creep 383.9 493.4 109.5 
O#N - Creep 418.7 549.6 130.9 
100#N - Creep 436.5 552.4 115.9 
290#N - Creep 428.7 542.6 111.3 
*Numbers with different letters (or without letters) are 
not significantly different (p < .05) . Duncad.s new multiple 
range test. 
As is apparent in Table l~ no significant differences 
were observed in the initial weight, final weight or the 
weight gain of the calves from the various nitrogen and 
nitrogen-creep treatments. The creep fed calves were also 
significantly (p ~ .05) heavier at the end of the post weaning 
phase. The creep fed calves outweighed the non-creep fed 
calves by 43 Ibs. at the end of the post weaning period. 
Considerable variations in feed consumption of the creep 
fed calves existed over the two-year period. Average creep 
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consumption the first year was 58 lbs. and 436 lbs. the sec-
ond year. In the second year calves in one rep ate consider-
ably more creep feed than the calves in the other rep. The 
creep data reported above must be analyzed with this in mind. 
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